Progesterone depression of norepinephrine-stimulated cAMP accumulation in hypothalamic slices.
The present experiments examined the effects of progesterone on adrenergic receptor coupling to adenylate cyclase in hypothalamic and preoptic area slices by monitoring norepinephrine (NE)-stimulated increases in cAMP accumulation. Progesterone treatment of estrogen-primed rats decreased NE-induced slice cAMP accumulation. The reduced cAMP response was estrogen-dependent since it was not demonstrable in slices from rats exposed to progesterone without prior estrogen priming. Neither generalized increases in phosphodiesterase activity nor decreases in the catalytic activity of adenylate cyclase could account for the reduced ability of NE to stimulate cAMP accumulation in hypothalamic slices. Moreover, the cAMP response to two other activators of adenylate cyclase, adenosine and vasoactive intestinal peptide, was not decreased in slices from rats treated with estrogen plus progesterone. Selective adrenergic agonists and antagonists were employed to determine which adrenergic receptors mediate cAMP accumulation in progesterone-exposed slices. Slice cAMP levels were elevated by the beta receptor agonist isoproterenol but not by alpha 1 (phenylephrine) or alpha 2 (clonidine) agonists. However, clonidine potentiated the effect of isoproterenol on slice cAMP formation whereas phenylephrine did not. Likewise, NE-stimulated cAMP accumulation was completely antagonized only by a combination of both beta (propranolol) and alpha 2 (yohimbine) antagonists. The data suggest that in slices from estrogen plus progesterone-treated rats, alpha 2 receptors contribute significantly to NE stimulation of cAMP accumulation. The overall depression of the cAMP response to NE in progesterone-exposed slices may involve a decrease of alpha 1 receptor facilitation of cAMP synthesis.